Enhanced efficacy of recombinant Brucella abortus RB51 vaccines against B. melitensis infection in mice.
Brucella abortus strain RB51 is an attenuated rough strain, currently being used as the official live vaccine for bovine brucellosis in the USA and several other countries. In strain RB51, the wboA gene, encoding a glycosyltransferase required for the O-side chain synthesis, is disrupted by an IS711 element. Recently, we have demonstrated that strain RB51WboA, RB51 complemented with a functional wboA gene, remains rough but expresses low quantities of O-side chain in the cytoplasm. Mice vaccinated with strain RB51WboA develop greatly enhanced resistance against challenge with B. abortus virulent strain 2308. We have also demonstrated that overexpression of Cu/Zn superoxide dismutase (SOD) in strain RB51 (RB51SOD) significantly increases its vaccine efficacy against strain 2308 challenge. In this study, we constructed a new recombinant strain, RB51SOD/WboA, that over expresses SOD with simultaneous expression of O-side chain in the cytoplasm. We tested the vaccine potential of strains RB51SOD, RB51WboA, RB51SOD/WboA against challenge with virulent Brucella melitensis 16M and B. abortus 2308 in mice. In comparison with strain RB51, strain RB51SOD induced better protection against strain 2308, but not strain 16M, challenge. Similar to strain RB51WboA, vaccination with strain RB51SOD/WboA resulted in complete protection of the mice from infection with strain 2308. When challenged with strain 16M, mice vaccinated with either strain RB51WboA or strain RB51SOD/WboA were significantly better protected than those vaccinated with strain RB51 or RB51SOD. These results suggest that strains RB51WboA and RB51SOD/WboA are good vaccine candidates for inducing enhanced protection against B. melitensis infection.